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Interferences of electromagnetic field (EMF) with biological matter are first presented on the basis that 
EMF itself is a part of matter. Additionally, matter in its basic state (charged particles and electromag- 
netic fields) is electrical. Biological matter therefore represents processes which are fundamentally elec- 
trical. On the surface, these processes can be described as matter and function depending on more or less 
separate biochemical, biophysical and bioelectric forces. But in depth they are just networks of electric 
currents. Since the nature of electric current is to appear in closed circuit, living organisms logically func- 
tion as Biologically Closed Electric Circuits (BCEC). Humans exhibit a supreme capacity to activate var- 
ious BCEC in the body by performing work. Through body senses whose respective systems are BCEC, we 
control and improve the work. Currents through BCECs generate magnetic fields which by nature inter- 
act with external electromagnetic fields. When the values of external fields deviate from their natural lev- 
els, disturbing signals become induced in BCEC. Therefore, strong or prolonged exposure to such 
electromagnetic stress fatigues the biological structure which can turn up as various kinds of disorders. 
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1. INTRODUCTION 


Considering the interferences of electromagnetic field (EMF) with biological mat- 
ter, we need to look at three main subjects involved: 


—EMF 
—Biological matter, and 
-——Ourselves (human beings). 


Investigation of the interferences is an interdisciplinary task involving electricity, 
medicine, and also applied philosophy of life, as our personal development relies on 
the proper functioning of the body. Understanding these interferences depend on 
the extent of our knowledge about the related subjects. This paper is the joint work 
of the authors specialized in the subjects mentioned. The contents of this presenta- 
tion can be outlined as follows: 


A. EMF as part of matter 
B. Biological matter as Biologically Closed Electric Circuits (BCEC) 
C. Human Capacity for activating BCEC 


2. EMF AS PART OF MATTER 


As regards the understanding EMF as part of matter, some of the material presented 
here is taken from a paper previously presented at AP-S/URSI meeting in Dallas.’ 
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Figure 1 Understanding the physical world: (a) Matter consists ultimately of indivisible, discrete par- 
ticles (19th century); (b) Particles come into being and vanish without end (now). 


The present basic definitions about EMF in electricity were established at Maxwell’s 
time more than 120 years ago when the world was thought to consist solely of indi- 
visible atoms, particles (Figure la). Based on such background, EMF got an abstract 
definition of regions where corresponding forces can be detected. By abstract 
definitions it is meant that it is not really known what EMF is. Einstein’ in December 
1954 remarked that matter: 


“... isto be regarded itself as a part, in fact the principal part, of the electromagnetic 
field,” and added 

“It is only the circumstance that we have no sufficient knowledge of the electro- 
magnetic field...” 


However, since Maxwell’s time the background (Figure la) on which EMF was 
defined has changed. It is now known that the smallest possible quanta of matter, i.c. 
particles, do not last forever. But they come into being and vanish without end all the 
time, as shown by the vacuum diagram (Figure 1b). 

Particles through interactions come to annihilate each other (Figure 2a). 
After particles annihilation, the matter within particles’ shape is released and 
spreads throughout space as wavy field until the amplitudes die away and matter 
reaches shapeless state of complete unification called FIELD (or vacuum) (Figure 
2b). 

Illustratively, FIELD can be taken as vaporized particles. From FIELD, particles 
come into being and vanish into it without end. Today it is realized that not only par- 
ticles, as believed in Maxwell's time, but also FIELD compose the physical world. 
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Figure 2 Particles and FIELD compose the physical world. 
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Figure 3 Electromagnetic spectrum: the link between continuity of matter and discontinuity. 


This broad comprehension of physical world is the new background on which elec- 
tricity can update its basic definitions. It can because after particles’ annihilations the 
resultant gamma rays, are today known as electromagnetic waves. The whole spectrum of 
wavy FIELD down to stationary state is electromagnetic field spectrum linking the 
state of matter considered in the twenties as discontinuous matter with the state con- 
sidered as continuous matter. 

In the beginning of this century when the annihilation of particles was realized, the 
wavy FIELD was not taken as EMF. Electricity has for too long been content with 
abstract definitions of its basic constituents. Electricity has not yet sufficiently taken 
part in physics to describe matter in condition beyond particles and, therefore, 
FIELD in non-stationary condition is still used to be represented by waves. But since 
FIELD fills space in all directions and has no surface, in its non-stationary condition 
it cannot appear in waves like waves on water. What are supposed as waves are 
found to be actually FIELD vortexes.' The phenomenon of a vortex as a whole is 
what is recognized as electromagnetic fields, Figure 4. 


—FIELD in vortex condition is what is called dynamic electric field. 


—TInitially, vortex occurs in a plane and its effect arises on both sides of the vortex 
plane. The bipolar region of FIELD in which FIELD-vortex exerts its effect is rec- 
ognized as magnetic field B. Thus, it is important to realize that the physical entity, 
FIELD, and magnetic field are basically the same. 
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Figure 4 Vortex of FIELD is electromagnetic field. 


Understanding EMF as part of matter, FIELD-vortexes, is the first precondition 
for understanding its interferences with biological matter. If we look at the magnetic 
spectrum again, Figure 3, electromagnetic waves of short wave-length behave like 
particles and end up as particles. Understanding EMF as part of matter provides 
the information that particles are small intensive vortexes of FIELD. As a structure 
of FIELD, particles can naturally emit and absorb a quantum of EMF. This explains 
the Planck’s law. Naturally, particles can disintegrate into FIELD and be created out 
of FIELD—vacuum diagram. 

Matter in FIELD condition is the end and the beginning of the conversion chain 
of energy forms which create the material world. FIELD is the basic state of the 
material world. Therefore, any aspect of life, e.g. the recording of motions of parti- 
cles in biology, basically demonstrates expressions of FIELD. Such expressions, as 
described above, occur in vortical paths. In biology these expressions are manifested 
by the structuring and function of biologically closed electric circuits (BCEC). These 
were principally recognized theoretically, experimentally and clinically a decade 
ago.*+ BCEC form circulatory systems essential for life. 


3. BIOLOGICAL MATTER AS BIOLOGICALLY CLOSED ELECTRIC 
CIRCUITS (BCEC) 


The next step towards explaining EMF interferences is to understand biological mat- 
ter as BCEC. The principal of BCEC is a natural principle. To give an analogy of 
BCEC let’s look at a lake (Figure 5) 

Looking at the lake restrictively, it can be seen as a body of water. But in a non- 
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Figure 5 Lake—part of a closed circuit. 


restrictive look, the water evaporates and returns as rain. Here the lake is part of a 
dynamic closed circuit. Similarly, the biological matter of our body is a normal part 
of external and internal dynamic closed circuits. It is structured into various path- 
ways for closed circuit transport of materials and functions. Particularly when some- 
thing in the body goes wrong, an increased activity in certain BCEC takes place. As 
an example of this let’s look at Figure 6a which shows a radiograph of a tumor. The 
tumor often develops an internal cell death (necrosis) which gives an injury 
potential in relation to the surrounding non-injured tissue (Figure 6b). 

The potential difference between the tumor and the surrounding tissue is a driv- 
ing force for transport of materials over the specific BCEC channels, here called 
Vascular-Interstitial Closed Circuits (VICC), Figure 7. 

The electrophoretic transports in the VICC occur through conductive blood 
plasma surrounded by the relatively insulating walls of vessels. Resistivity of plasma 
is about 0.7 ohm-m and that of the walls of vessels about 200 ohm-m. Electrically, the 
vessels therefore act as conductive cables. The vessels are electrically coupled to the 
conducting tissue-fluid around the cells over the membranes of the capillaries which are 
permeable for electrolytes and water. The electrophoretic transports through arte- 
rial capillary walls can be explained by electron transfer via globular proteins in the 
walls. In spontaneous polarization of tissue (e.g. injury) one gradient will arise 
towards the arterial blood and one towards the venous blood (due to their different 
redox potentials). This will create, in principle, two separate bidirectional closed cir- 
cuits. With tumors it is found that when current through BCEC is strong enough it 
will destroy the tumor. 

Clinical utilization of BCEC knowledge has shown beneficial effects in curing the 
cancer. The artificial reinforcing of BCEC systems may in future offer many new 
applications for therapy of various disorders, for example in healing of wounds and 
fractures. It is important to realize that such therapies have to support and not coun- 
teract the BCEC. 

The blood vessels, functioning as ‘insulated conducting cables’, themselves too 
form closed circuited loops of various size (Figure 8a). The smallest but the numer- 
ous ones are formed by capillary network (Figure 8b). 

Further to blood vessels, extended loops are created with inclusion of other con- 
ductive structures such as the nerves and conductive tissue fluid. On different lev- 
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Figure 6 Potential difference between the tumor and the surrounding tissue. 


els biological matter functions through different BCEC. Blood in the vessels makes 
part of all UJCC and as such acts as an important common (‘earthing’) terminal. 


4. INTERFERENCES OF MAGNETIC FIELD 


The interferences of external magnetic field with biological matter can be explained 
by the fact that the external magnetic field induces a current in the body. This cur- 
rent becomes superimposed on spontaneous current in the BCEC. Such superim- 
posed current can disturb the functions of BCEC. This is particularly important in 
the process of healing. 
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Figure 8 Various networks of blood-vessels. 


When the body is penetrated by an external EMF, electric currents become also 
induced in conductive loops formed by vessels (Figure 8b). The effect can be an 
abnormal distribution of nourishment resulting in abnormal growth or a stoppage of 
nourishment to tissues, which in turn may result in a degradation of tissues. 


Moreover, fluid in interstices of tissues has the same resistivity as blood plasma, 


about 0.7 ohm-m. Therefore, in this conductive fluid eddy currents will also be 


induced, as schematically shown in Figure 8b. The normal selective transfer of mate- 
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Figure 9 Cell with eddy and clectrophorctic currents. 


rials to cells and the continuous removal of destroyed materials are influenced by the 
current flowing in interstitial fluid (Figure 9a). In chronically disturbed ionic envi- 
ronment, this may lead to a pathological development of affected cells. 

The cyto-plasm inside the cell 1s conductive but separate from the surrounding 
tissue fluid by its membrane which contains ionic channels. The resistivity of cyto- 
plasm is usually 2/3 of the resistivity of interstitial fluid. The cell membrane presents 
a good electric resistivity of several mega-ohms when its ionic channels are closed. 
When the cell is exposed to unnatural values of EMF, eddy currents can be induced 
inside the cell as schematically shown in Figure 9b. Eddy currents inside the cell can 
affect the cell’s functions as well as its morphology. If they are induced during the 
replication of cell, they may affect the chromosomes and their copies. Leukemia is a 
possible non-specific chromosome abnormality. 


5. INTERFERENCES OF ELECTRIC FIELD 


The high resistivity of the cell’s membrane makes it to act as a kind of capacitor in 
the body. A healthy cell has a potential difference towards interstitial fluid which 
varies with various cells. Let us suppose a cell with a potential difference of 60 mV. 
When the cell becomes activated, this potential changes; it may increase or decrease. 
In such a condition, the cell’s electromagnetic communication with its environment 
must change. Accordingly, the selective transfer of materials to and from the cell 
changes too. 

When the body is exposed to unnatural magnitudes of electric field, these fields 
are capacitively transferred onto the cells, changing their potentials. These potential 
changes can affect the cell’s function and morphology. 


6. HUMAN CAPACITY FOR ACTIVATING BCEC 


Any approach towards full understanding of EMF interferences with the human 
body should also take into account the human capacity for activating BCEC in the 
body. When performing work, we activate various BCEC in the body. Through body 
senses whose receptive systems are BCEC, we contro! and improve the work. An 
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Figure 10 The natural values of environmental EMF. 


activated BCEC means a flow of current which generates a magnetic fleld. Magnetic 
field from BCEC naturally interacts with the magnetic field in the environment. Life 
can be seen as interplay of EMF generated by BCEC and the EMF in environment. 

Figure 10 shows the natural values of environmental electromagnetic fields as 
measured some decades ago and published by König et al. in the book “The 
Biological Effect of Environmental Electromagnetism”, (what these values are 
today is difficult to say). 

With the increased frequency, the natural values for both electric and magnetic 
fields decrease. Exposure of biological matter to normal external EMFs is dominant 
part of the normal living conditions. It is integrated into normal structuring and func- 
tion. The exposure of living organisms to unnatural values of EMFs leads to restruc- 
turing, i.e. development of pathological structures and functions. The effect of such 
interferences when the natural values change due to weather conditions was inves- 
tigated by Becker and Stréder for a period of 20 years with the results shown in 
Figure 11.° From EMF point of view, our body is part of an external circuit with the 
environment, analogous to the one presented by the lake previously. Therefore envi- 
ronmental changes influence the body. 

BCEC of the body represent receptor systems for external EMF. Strong or pro- 
longed exposure to EMF-stress fatigues the biological structure which can turn up 
as various kinds of disorders. Also relatively small abnormal ionic dislocations may 
induce recognizable clinical effects. Experimental support exists for creating cellular 
disturbances by abnormal EMFs. 

The effect of interferences of EMF with biological matter can to a certain degree 
be experimentally verified, e.g. on animals. Such experiments can have the meaning 
when accompanied by understanding biological matter as BCEC and not only as 
chemical reactions. Nevertheless, when the results of experiments on animals are 
applied to humans, great deviations can be observed. Such deviations can be 
attributed to the fact that different identities manifest different capacity for activa- 
tion of BCEC in their biological matter by which they express themselves. 
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Figure 11 The effects of EMF interferences with biological matter when the natural values of EMF 
change due to weather conditions. 


7. CLOSING REMARKS 


For more than a century the utilization of electricity has been carried out with theo- 
retical and not real knowledge of EMFs and their positive and negative effects. 
However, it can be said that electricity has helped to improve the human living 
conditions. Knowledge about EMF interference with biological matter may further 
clarify the progress in external fieldless distribution of electricity. From a technical 
point of view this does not cause a problem. Coaxial cables can, for example, elimi- 
nate the perhaps main problem of exposure to EMF from distribution of electricity. 


Figure 12 A coaxial cable. 
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